The usual discussions of the structure of aniline ( P a u l i n g , C o u l s o n , B r a n c h and C a l v i n , etc.) emphasize that delocalization of the lone-pair, (2 pz) 2, electrons of the 7V-atom w ill occur to an extent sufficient to give appreciable double-bond character to the (Carom. -N ) bond, and at least imply that there w ill be a strong tendency for the aniline molecule to assume an allplanar structure. A recent estim ate1 by molecular orbital methods of the ( C -N) bond order in the ground state of the aniline molecule gives it the value 1.40.
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However, the finite dipole moment (,u = 1 .5 D in benzene) for p-phenylene diamine ( I ) , suffices to show that a rigid all-planar structure cannot obtain in this aromatic diamine, and so, much interest pertains to the demonstrated non-rigidity of the dipole element in aniline and many related aromatic amines. This condition was made prob able by F i s c h e r 's early estim ate2 of the dipole relaxation time for p-pheny lene diamine in benzene: he showed that r (the reciprocal of the first order rate coefficient for the dipole reorien tation) was probably less than 2-10_12sec. From the author's measurements (up to 8.5 Gc/s., / = 3.4 cm) the best estimate appears to be r (in benzene at 20 °C) = 1.6 • 1 0~12 sec. It is reasonable to assume that sym metry excludes a dipole moment in the direction of the para-axis. If the structure were rigid and the dipole reorientation took place by rotating the whole molecule (a ), the anticipated r value is ca. 1 0 -1 0 -1 2 sec (cf. chlorobenzene, etc. in benzene). Experiment thus shows with some certainty that the (N H 2) group does not pro duce a rigid dipole structure: the data for aniline and other aromatic and aliphatic (cyclohexylam ine 3) amines support this conclusion, although in many cases r (obs) is appreciably larger than for p-phenylene diamine owing to the presence (e. g. in aniline) of a component moment along the (C -N) Measurements of this activation energy, AH ( r ) , for p-phenylene diamine from the temperature variation of x, are restricted by the very low losses measured even at I = 3.4 cm. However, the author's data at three temperatures in benzene give A H (r) = 1.6 kcal/m ole. Mr. B. G. C l if t o n , in the author's laboratory, has made measurements at the higher concentrations attainable in dioxan: the results give r in dioxan at 25 °C = 2.4 ± 0.16• 10-12 sec: A H (r) = 3 .0 + 0.5 kcal/m ole. The dioxan is expected to achieve some solvation of the amino-groups (i. e. something in the nature of a weak H-bond interaction) and this is shown to occur by its influence (relative to benzene) on both r and AH (r ). However, these activation energies are too low for the process to be a rotation about the (C -N) bond.
Some further considerations appear to support this conclusion. Recent microwave studies appear to estab lish that the ( -N H 2) valencies are not strictly planar in formamide (H C O -N H 2) , where the (C -N) bond order is estimated to be even larger than in aniline. Planar N-valencies would correspond to an (sp2) va lence state which would provide the most favourable conditions for increasing the (C -N ) bonding: accord
